Anopheles Meigen includes 444 formally named species and 40 unnamed members of species complexes, divided into six subgenera (Harbach 2004) . The subgenus Nyssorhynchus Blanchard includes some of the most important vectors of human malaria parasites in Central and South America (Forattini 2002) . Galvão and Amaral (1938) collected larvae and male and female adults of a species of Nyssorhynchus they described and named Anopheles lanei Galvão and Amaral. The type locality is Campos do Jordão (CJ) municipality, in Serra da Mantiqueira (SM), state of São Paulo, Brazil. The holotype and 22 paratypes were deposited in the Entomological Collection of Departmento de Parasitologia, Faculdade de Medicina -Universidade de São Paulo (FM-USP). Since its original description, few studies have been carried out on An. lanei. Pinto (1939) examined two paratypes, one male adult with associated genitalia slide and one female adult with associated larval skin, and confirmed that the anatomical characteristics defined by Galvão and Amaral (1938) could distinguish An. lanei from the remaining Anopheles species. Linthicum (1988) revised the systematics and internal classification of the Argyritarsis section, and included a redescription of all life stages of An. lanei and an illustration of male genitalia. Linthicum listed the individuals he used to redescribe An. lanei, indicating that the specimens were from CJ; however, the illustration of the male genitalia was generated from a specimen collected in Estância (ET) municipality, state of Sergipe, Brazil. Morphologic evidence, in addition to ecological differences between CJ and ET, suggests that the specimens examined by Linthicum (1988) belonged to another species of Nyssorhynchus but not An. lanei. The objective of this study is to re-describe An. lanei using morphological characteristics of all life stages, except eggs, of specimens collected in the Pico do Itapeva, which is situated in between both Pindamonhagaba and CJ municipalities.
MATERIALS AND METHODS
Morphological characters of the adult male and female and the male genitalia were examined and measured. Pupal and larval chaetotaxy were examined, measured and counted for the descriptions. Nomenclature adopted for the descriptions of the adults male and female, larva and pupa follows Harbach and Knight (1980) and Forattini (1996) , except for the wing spots and veins, which is that of Wilkerson and Peyton (1990) and Faran (1980) . Measurements of the adults and immatures follow Belkin (1962) . Morphological characters of seven male adults, 13 female adults, 20 larvae, 20 pupae and four male genitalia were measured. Immature stages mounted on microscope slides were measured using an ocular micrometer adapted to an optical microscope; the adults were measured with a digital ocular micrometer adapted to a stereomicroscope. Setae on Figs 1 and 2 do not represent the mode of branches showed in Tables I and  II . Abbreviations for the life stages are: F, adult female; M, adult male; G, male genitalia; L, larva; Le, larval exuviae; Pe, pupal exuviae; E, egg. All the specimens are deposited in the Entomological Collection of Faculdade de Saúde Pública -Universidade de São Paulo (FSP-USP).
TAXONOMIC TREATMENT
Anopheles (Nyssorhynchus) lanei Galvão & Amaral, 1938 . Holotype female. Vila Emilio Ribas, Campos do Jordão, São Paulo, Brazil (FM-USP, 86-1, ACC n. 220, not found, possibly lost).
An. (Nyssorhynchus) lanei of Pinto 1939: 355, 387, 388 (paratype info.) . Lane 1939: 25 (description info.) . Galvão 1940: 474-475 (systematics and bionomics info.) . Unti and Ramos 1942: 95-97, 101, 103 (distribution and bionomics info.) . Unti 1943: 96-97, 99 (bionomics info.) . Fonseca and Unti 1943: 45, 49-50 (infectivity info.) . Russel et al. 1943: 37, 41, 46 (taxonomy, distribution and bionomics info.) . Levi-Castillo 1949: 11, 16, 29, 54-58, 73, 77, 82, 87, 93, 96, 99 , 102 (tax-onomy, distribution, bionomics, L*, G*, F*, E*). Lane 1953: 249-251 (taxonomy, L*, G*, E*). Forattini 1962: 325, 407, 419-420, 475, 483, 489 (taxonomy, distribu- tion, F*, L*, G*).
Female. Head: integument dark brown; interocular space width 0.09-0.14 mm (mean = 0. 12 mm), with 10-15 long pale setae and tuft of shorter, narrow pale scales; vertex with semi-erect spatulate pale scales; occiput with forked and long semi-erect pale scales medially and spatulate and broad dark scales laterally; ocular setae long, pale anteriorly and dark laterally, ocular scales broad and pale; gena, palpifer and clypeus bare, postgenal setae erected and dark. Antenna length 1.45-1.80 mm (mean = 1.60 mm); pedicel and flagellum integument dark brown, pedicel with small, broad pale scales dorsally, flagellomere whorls with long dark setae, flagellomere 1 with a tuft of narrow, long, curved, spatulate pale scales, mostly on dorsal surface, flagellomeres 1-13 covered with minute whitish setae, flagellomere 1 1.05-1.30 (mean = 1.15) length of flagellomere 2, antenna 0.60-0.70 (mean = 0.65) proboscis length. Maxillary palpus length 2.15-2.60 mm (mean = 2.40 mm); ratio of length of palpomeres 1-5 to total length of palpus, 1 = 0.05-0.07; 2 = 0.25-0.28; 3 = 0.34-0.38; 4 = 0.16-0.19 ; 5 = 0.12-0.14; palpomere 2 0.70-0.85 (mean = 0.75) length of palpomere 3; palpomere 4 1.20-1.5 (mean = 1.30) length of palpomere 5; maxillary palpus 1.20-1.35 (mean = 1.30) length of forefemur, 0.95-1.05 (mean = 1.00) length of proboscis. Palpomere 1 and basal 0.3 of palpomere 2 with erect dark scales, distal 0.6 of palpomere 2 with semi-erect dark scales, palpomeres 3 with decumbent dark scales, joint of palpomeres 2-3 and apex of palpomere 3 with bands of pale scales dorsally, palpomere 4 with decumbent dark scales, palpomere 5 pale scaled, with long, whitish setae at apex. Proboscis length 2.05-2.70 mm (mean = 2.40 mm), labial scales dark with golden sheen, labial basal setae long and dark. Thorax: scutal integument pruinose, with dark brown, non-pruinose, longitudinal stripes as follows: a median stripe along acrostichal area extending from anterior promontory to prescutellar area, a pair of broad, subdorsal stripes extending posteriorly from prescutal suture to scutellum, a pair of spots posterior to prescutal suture. Acrostichal, anterior dorsocentral, posterior dorsocentral, antealar, anterior scutal fossal, lateral scutal fossal, median scutal fossal, posterior medial scutal, posterior scutal fossal, prescutellar and supraalar setae strongly developed, long, dark brown; median anterior promontory setae long, whitish, silver; acrostichal, anterior dorsocentral, antealar, posterior dorsocentral, posterior scutal fossal, lateral scutal fossal, median scutal fossal, lateral prescutellar, median prescutellar and supraalar scales spatulate, white. Scutellum integument grayish, with a median dark spot, 13-16 long, dark setae, 6-11 shorter, whitish setae, white spatulate scales along posterior margin. Mesopostnotum bare, dark brown with few light brown areas. Pleural integument dark brown with pollinosity; metepisternum whitish; postprocoxal membrane, anepisternal cleft, lower anterior and medial mesokatepisternum, medial proepisternum and postpronotum, medial and anterior mesanepimeron and above prealar knob grayish. Antepronotum with 2-6 (mode = 4) ventral setae, 4-7 (mode = 6) dorsal setae, a tuft of dorsal dark scales. Setae on pleural areas as follow: postspiracular setae absent; reduced and few pale prespiracular; few, moderately developed upper proepisternal; few, moderately developed upper and lower mesokatepisternal, numerous, moderately developed upper mesepimeral and prealar; most pleural setae dark brown, prespiracular setae pale yellow. Scales on pleural areas as follow: few lower prealar, lower mesokatepisternal, upper mesepimeral scales. Basalare with few dark setae and patch of pale scales. Halter: integument yellowish, scabellum bare, pedicel with some 
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pale scales distally, capitellum proximal surface bare, dorsal and distal surfaces covered with pale yellow scales. Abdomen: integument dark brown, with grayish pollinosity, abdominal scales spatulate, broad spatulate on sterna; length 3.50-4.0 mm (mean = 3.70 mm); tergum I without scales, with sparse dark setae, short pale setae medially, terga II-VII with pearly scales medially, mainly posteriorly, with a pair of dark scale spots posteriorly, long dark brown setae sparse on surface, mostly laterally, posterolateral tufts of dark scales present on terga IV-VII, rarely on III, always absent on II; sternum I with sparse dark setae, sterna II-VII with sparse dark setae and pale scales medially. Segment VIII: tergum covered with golden yellow scales, sternum with dark scales medially and pale scales laterally, sparse dark setae on ventral and dorsal surfaces. Legs: integument and pattern of dark and pale scales and setae on coxae, trochanters, femora and tibiae similar to Argyritarsis Section (see Linthicum 1988 for details); foretarsomeres 1, 2 and 3 dark, with apical pale ring, foretarsomeres 4 and 5 entirely dark; anterior and posterior surfaces of midtarsomere 1 dark, with apical pale ring, a midlongitudinal pale stripe on ventral and dorsal surfaces; midtarsomeres 2 and 3 dark, with apical pale ring, midtarsomere 4 and 5 entirely dark, with some lighter dark scales at apex of midtarsomere 5; hindtarsomere 1 dark, with evident apical pale ring and midlongitudinal pale stripe on ventral and dorsal surfaces, hindtarsomere 2 dark-scaled at basal 0.30-0.52 (mean = 0.45), hindtarsomeres 3, 4 and 5 entirely white scaled. Wing: dark scales dark brown to black, pale scales white, length 3.70-4.70 mm (mean = 4.5 mm); basal dark, sector pale, accessory sector pale and preapical pale spots absent, humeral dark spot either absent or present, subcostal pale and prehumeral dark present, basal pale and prehumeral pale fused into a single basal pale spot, presector dark and sector dark fused into a single medial dark spot, preapical dark and apical dark fused into a single apical dark spot. Veins SC, R 1 and parts of R S and R 2 +R 3 with similar pattern of dark and pale spots. 
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Male. Similar to female, except for the following sexual differences. Maxillary palpus length 2.80-3.0 mm (mean = 2.90 mm); ratio of length of palpomeres 1-5 to maxillary palpus length, 1 = 0.042-0.046, 2 = 0.26-0.30, 3 = 0.36-0.38, 4 = 0.12-0.15, 5 = 0.15-0.18, palpomere 2 0.70-0.80 (mean = 0.77) length of palpomere 3, palpomere 4 0.70-0.90 (mean = 0.80) length of palpomere 5, maxillary palpus length 1.50-1.55 (mean = 1.53) forefemur length, maxillary palpus length 0.95-1.05 (mean = 1.00) proboscis length; palpomere 1 with erect dark scales, palpomere 2 with semi-erect dark scales at basal 0.3, distal 0.7 with decumbent dark scales, a faint dorsal line of pale scales, apex with band of white scales, palpomere 3 dark scaled, with white band at base, with midlongitudinal dorsal line of white scales and white patch at apex, inner surface with tuft of dark brown setae at apex, palpomere 4 dark scaled, dorsally with pale spots at apex and base, inner surface bare, long dark and pale setae at dorsal and ventral margins, palpomere 5 dark scaled, dorsal surface covered with white scales from base to apex, dark and pale setae at outer surface. Antennal length 2.05-2.20 mm (mean = 2.14 mm), pedicel bare with diameter approximately 1.5 of female pedicel; flagellum integument whitish, whorls brown, tufts of long dark setae progressively shorter toward distal segments, flagellomere 1 with tuft of long, narrow white scales dorsally, flagellomeres 13 and 14 integument brown, covered with minute whitish setae. Segment VIII: tergum mostly covered with golden yellow, white and dark scales laterally; sternum dark scaled. Legs: hindtarsomere 2 dark at basal 0.40-0.60 (mean = 0.50). Genitalia (Figs 1A-D): Ninth tergum not developed, membranous; sternum rectangular, about 0.20 length of gonocoxite laterally. Gonocoxite (Fig. 1A) : length about 3.20 maximum width; with five tergomedial setae, a long, slender apicomedial seta. Parabasal seta apically hooked, moderately short, about 3.20 length of its tubercle. Accessory setae hooked at apex, ventral seta about 0.80 length of dorsal seta, about 0.30 length of gonocoxite, dorsal seta about 0.40 length of gonocoxite. Internal seta slender, about 1.05 length of accessory ventral, 0.80 length of accessory dorsal setae. Dorsomedial rim about 0.15 length of gonocoxite. Gonostylus (Fig. 1A) : about 0.85 length of gonocoxite, gonostylar claw about 0.45 length of setae b, stout, moderately sclerotized. Dorsal claspette (Fig. 1A) : about 0.45 length of gonocoxite; apex with 3 setae; setae about 0.40 length of dorsal claspette, curved mesad, dorsal seta with prominent basomesal projection. Ventral claspette (Fig. 1C) : about 0.35 length of gonocoxite, without spicules. In ventral aspect, apex wide, laterally produced into two well developed, striated, rounded anterolateral lobes; apically with deep, broad, sclerotized median sulcus between lobes. Preapical plate absent. Basal lobules expanded; refringent structure absent. Phallosome (Fig. 1B) : about 0.50 length of gonocoxite and 1.40 length of ventral claspette; aedeagus long, narrow, moderately sclerotized, with hyaline apex, 1.40 wider than long, ventromesal subtriangular projections absent, subapical leaflets moderately sclerotized, slightly serrate, about 0.35 length of phallosome. Proctiger (Fig. 1D ): apex hyaline, with wrinkles and sclerotized bars laterally. Fig. 2A-D) . Position and development of setae as figured; range and modal number of branches in Table I . Head ( Fig. 2A) . Length 0.70-0.80 mm (mean = 0.75 mm) (n = 4), width 0.65-0.75 mm (mean = 0.70 mm) (n = 4), length about 1.10 of width, somewhat ovoid in shape; integument moderately pigmented, yellowish, with dark brown spots and bands (Fig. 2A) (Fig. 2B ): pro-, meso-and metathorax with continuous midlongitudinal pale stripe, pale yellow to cream; laterad to this, a green, a pale brown and a dark brown longitudinal stripe; setae 1-P multi-branched, with secondary filiform branches, 11, 12, 14-P acicular and long; 2-M forked, 14-M asymmetric and long; 1-T forked, usually double, 9-T acicular. Abdomen (Figs 2B, D): abdominal segments also with midlongitudinal pale stripe, segments I-VII with four tergal plates: a large anteromesal, dark brown, progressively pale brown posteriorly, a small, dark brown posterior plate, and two anterior, very small, rounded, dark brown plates; segment VIII somewhat green in color, with a single anteromesal, dark brown plate, progressively pale brown posteriorly, tergal plate of segment VIII 1.40-1.85 (mean= 1.65) length (from anterior to posterior margin) of tergal plate of segment VII; seta 1-I filiform, symmetric, seta 1-II-VII palmate, leaflets lanceolate, with smooth margins and an irregular, truncate apex. Spiracular apparatus (Fig. 2D ): pecten with a dorsoventral dark pigmented line, with 18-23 (mode = 19) alternate, long and short teeth, 3-5 long (mode = 4) and 15-19 (mode = 15) short spines, long spines 2.0-2.80 (mean = 2.30) length of short spines.
Fourth instar larva (
Pupa (Fig. 3A-B ): position and development of setae as figured; range and modal number of branches in Table  II . Integument lightly tanned, light yellow. Cephalothorax (Fig. 3A) : head shield and wing, mouthparts and antennal cases weakly pigmented, light yellow; leg cases moderately pigmented; antennal cases with dark areas at flagellomere joints; posterolateral region, above wing cases and lateral portion of metanotum, lateral to setae12-CT, with dark yellow areas; metanotum moderately pigmented medially; 12-CT 1.15-1.60 (mean = 1.35) length of 10-CT and 1.35-1.95 (mean = 1.70) length of 11-CT, 11-CT 0.70-0.95 (mean = 0.80) length of 10-CT. Trumpet angusticorn, pinna moderately pigmented, yellowish to light brown, 3.10-4.70 (mean = 3.90) length of meatus. Abdomen (Fig. 3B) : abdominal terga and lateral margins of segments I-VIII weakly pigmented, pale yellow; abdominal sterna usually weakly pigmented; anteromesal region of segments II and III moderately pigmented; abdomen length (including segment IX) 2.75-3.75 mm (mean = 3.30 mm); ratio of length of seta 9-III/9-II 1.30, 9-IV/9-III 2.40, 9-V/9-IV 2.20, 9-VI/9-V 1.90, 9-VII/9-VI 1.40 and 9-VIII/9-VII 1.05; ratio of length of 9-II/II 0.035, 9-III/III 0.04, 9-IV/IV 0.10, 9-V/ V 0.20, 9-VI/VI 0.5, 9-VII/VII 0.40 and 9-VIII/VIII 0.40; ratio of length of segment VII/VI 1.01-1.15 (mean = Distribution -An. lanei is probable an endemic species of SM, southeast Brazil. SM is inserted in an endemism center, inside the limits of the biodiversity corridor of Serra do Mar (Aguiar et al. 2003 ). An. lanei is known from the type locality, CJ and Pico do Itapeva, Pindamonhangaba municipality, both situated in SM. Additionally, this species was reported in San Pedro, Argentina, (Del Ponte 1941) and in the states of Bahia (Figueiredo 1940) , Rio de Janeiro (RJ) (Ferreira 1964) and Espírito Santo (Andrade & Brandão 1957) . Del Ponte (1941) captured one adult that was identified as An. lanei, in San Pedro municipality, Argentina. Since then, this species has not been reported in Argentina. Ecological differences among the type locality of An. lanei and the localities in the states of Bahia and Espírito Santo, from where An. lanei was reported, suggest that the specimens may belong to another Nyssorhynchus species. Ferreira (1964) reported An. lanei in RJ; however, there were no details about where the specimens were collected.
Bionomics -Immatures of An. lanei were taken from permanent fresh water habitats, springs and lagoons and also in ditches and ponds connected to streams and rivers (Galvão & Amaral 1938 , Pinto 1939 , Galvão 1940 , Unti 1943 ). The water is cold, about 15 o C, and well oxygenated, with a small amount of decomposing organic matter and emergent aquatic vegetation, in the shade, partial or full sun. The species seems to be restricted to high altitudes (Unti & Ramos 1942 , Unti 1943 , Ramos 1943 . Female adults are zoophilic and exophilic (Galvão & Amaral 1938 , Russel et al. 1943 , Unti 1943 . In a field collection carried out in Pico do Itapeva, at approximately 1,800 m above sea level, immatures of An. lanei were found in a ground pool among emergent vegetation. The pool was connected to a fast running, fresh water stream. Anopheles lanei was the only Culicidae found in that larval habitat. Results of an infectivity experiment with Plasmodium sp. employing two specimens of An. lanei, showed that neither was infected (Fonseca & Unti 1943) . However, considering the small sample size, it is more plausible to consider that medical importance of the species is unknown.
DISCUSSION
The subgenus Nyssorhynchus includes three sections, Albimanus, Argyritarsis and Myzorhynchella. The Argyritarsis section is divided into the Albitarsis and Argyritarsis Groups. The latter can be distinguished from the former by the absence of a pair of submedial stripes of white scales on sternum I (Linthicum 1988) . The Argyritarsis group is subdivided into four subgroups: Argyritarsis composed of Anopheles argyritarsis Robineau-Desvoidy; Anopheles sawyeri Causey, Deane, Deane and Sampaio; and three monotypic subgroups, i.e., Pictipennis, Darlingi and Lanei. The adult female of Argyritarsis, Darlingi and Lanei can be separated from those of the Pictipennis subgroup by having palpomere 5 entirely pale scaled; flagellomere 1 with pale scales; scutal scales small; foretarsomere 1 without basal pale spot, hindtarsomere 2 dark scaled in less than basal 0.65; wing costal vein with presector pale spot present, and posterolateral scale tufts present on abdominal terga III-VII. The subgroups Argyritarsis and Lanei can be distinguished from Darlingi by the prehumeral dark spot of the costal vein not greatly enlarged, at most equal to humeral pale spot; palpomere 4 without a patch of white scales, upper mesepimeral scales present and anterior mesepimeral scales absent (Linthicum 1988) .
According to Linthicum (1988) , female adults of subgroup Lanei can be distinguished from those of subgroup Argyritarsis by possessing hindtarsomere 2 dark scaled on basal 0.55, humeral and presector pale spots fused, more than 10.0 length of prehumeral dark spot, posterolateral scales tuft present on terga II-VII. However, it is noteworthy that the specimens Linthicum (1988) used to redescribe and illustrate An. lanei may belong to another species of Nyssorhynchus, for reasons which we will explain in the following paragraphs.
When using Linthicum's (1988) adult identification key, it is not possible to key out either specimen of An. lanei collected in the type locality or the type specimens deposited in the FSP-USP collection. The diagnostic characters of Linthicum, contrast with those of Galvão and Amaral (1938) and Forattini (1962) because in An. lanei, the posterolateral scales tuft is always absent on tergum II. However, Linthicum used the presence of posterolateral scales tuft on tergum II to separate An. lanei from An. sawyeri and An. argyritarsis. Within the Argyritarsis section only Anopheles braziliensis (Chagas) and Anopheles darlingi Root possess posterolateral scale tufts on tergum II. Moreover, Linthicum's specimen differs from An. braziliensis by the absence of submedial stripes of white scales on sternum I, and from An. darlingi by not possessing prehumeral dark spot greatly enlarged and anterior mesepimeral scales always absent. More importantly, male genitalia characteristics of the specimen illustrated by Linthicum (1988) are distinct from those of Galvão and Amaral (1938) . Also, when using Forattini's (1962) male genitalia identification key, Linthicum's specimen was keyed out as a species that is morphologically similar to An. argyritarsis, whereas it is impossible to identify the adult as any species of the Argyritarsis section. In examining the material examined by Linthicum, we noted that three paratypes, one female adult and two male genitalia, were the only specimens examined, and all of them were collected in CJ. However, the illustration on page 261 shows the male genitalia of a specimen collected in ET. This specimen is not included in Linthicum's list. Consequently, we believe that the illustration was incorrectly labeled as An. lanei. Additionally, ecological differences between ET and CJ area support the hypothesis that the male genitalia of the specimen from ET may belong to a species of the Argyritarsis section that is morphologically similar to An. argyritarsis, perhaps an undescribed species of this section, while the adult female may belong to a species of the Argyritarsis section, which was mislabeled as An. lanei. The region of CJ is situated in SM, 1,500 m above sea level with a low annual mean temperature, below 15 o C, while ET is situated in a restinga vegetation area, near the coast, 30 m above sea level and annual mean temperature above 18 o C (Müller 1974 , Nimer 1989 . Finally, comparing specimens, which were recently collected in Pico do Itapeva, Pindamonhangaba, CJ area, with the type specimens, it is possible to identify them with confidence as An. lanei of Galvão and Amaral. These specimens include male and female adults with associated immatures.
An. lanei can be separated from An. darlingi, An. argyritarsis and An. sawyeri by a small prehumeral dark and a minute humeral dark spots on costal vein, which can be sometimes absent; in the male genitalia, by having the aedeagus with a hyaline apex, wider than long, slightly serrate subapical leaflets, and by the characteristic shape of ventral claspette. Additionally, An. lanei can be separated from An. darlingi by the absence of anterior mesepimeral pale scales and posterolateral tuft of scales absent on tergum II; from An. argyritarsis by the presence of a distinct pale ring at apex of hindtarsomere 1, whereas it is usually absent in the latter and, when present, is very small; abdominal terga scales mostly white, while in An. argyritarsis scales are predominantly yellow; in the male genitalia, by the presence of basomesal projections on setae of dorsal claspette. An. lanei can be separated from An. sawyeri by the presence of apical pale rings in midtarsomeres 1 and 2, and absence of a triangular dark spot on prescutellar area; ratio of palpus length and proboscis length of An. lanei is approximately 1, while in An. sawyeri it is about 0.85; apex of the aedeagus of An. lanei is hyaline and conical, without ventromesal subtriangular projection, whereas in An. sawyeri the apex of the aedeagus is somewhat round, as wide as long, and ventromesal subtriangular projection is present.
Because there were no immature specimens of An. lanei available to Linthicum (1988) , the diagnostic characteristics of the fourth instar larva and pupa refer to those of Galvão and Amaral (1938) , Galvão (1940 Galvão ( , 1943 and Lane (1953) . Consequently, the fourth instar larva
